I 



'a 



(1 9) JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 09270512 A 



(43) Date of publication of application: 14.10.97 



(51) int. ci H01L 29/78 




(21) Application number: 08078674 

(22) Date of filing: 01.04.96 


(71) Applicant: 

(72) Inventor: 


MITSUBISHI ELECTRIC CORP 
TAKAHASHI HIDEKI 



(54) INSULATED GATE SEMICONDUCTOR DEVICE 
AND METHOD OF MANUFACTURE 



(57) Abstract: 

PROBLEM TO BE SOLVED: To maintain the high 
withstand voltage of a device by forming a third 
semiconductor layer that is deeper than the second 
semiconductor layer at direct under gate wiring. 

SOLUTION: A p semiconductor layer 13 is foamed being 
connected to and surrounding a p base layer 4 that is 
formed on a cell region CR in which gate electrodes 10 
are arranged. An emitter electrode 1 1 is connected to the 
upper surface of the side diffusion region SD of the p 
semiconductor layer 13 and to the upper surface of a 
margin region MR that is adjacent to the side diffusion 
region SD through a contact hole CH. An n + layer 5 is 
not formed in these regions. Most of avalanche holes H 
that are generated around the side diffusion region SD 
when high voltage is applied to it go through the side 
diffusion region SD and a part of it go through the margin 
region MR and then are exhausted to the emitter 
electrode 11. As there exists no n + emitter layer 5 in 
these route, no parasitic bipolar transistor is conducted 
by the passage of holes H. As the result of it, reverse 
biased safely operating region characteristic is improved. 
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[0 0 4 9] ofc'y- VmSVGE*HfD**V»l±^ 

+ * 6 KJBJft * iifc*- ■* * /HifS* U f - + * * 
?^ 1 2frh <D^<r>HXi) t ±t h <0T, p ♦ 
[0 0 5 0] *0», n-4MM*V3 (fcXtfn*/**? 

<oes, 9 1 i3i/?^Sl 2 ©181(4. 

[0 0 5 1 ] %g 1 0 1 TM4, inx57?S5 #8* 7 

ic&f *i/.:¥g'&&#2 0 0 <o±±Mi-$&^i-saii- 

JWt, 3 h*-;wCH©ffiffi (03 (Cfctt* 2 

**-f*fC<b. p^-^.^4i5J:W f n *x? 
15fcx?"^IIl 1 ioHOtSCWSS^ ^*»(- 



.=. ? *■ -fc A<©$K»'fb& t fi 1 v*£v» t V» -9 fij ,^4. 

[0 0 5 2] < 1-2. bBMMHtti:«>#* 
tti£©fl*j£fclftfle>l2 4, 15, 454^0114, if 1 

ttifioWSfc^HfliiBI-r**- 114 
14. 0 2KJ3(t£C3-C3«W»ttfi© i NM* : *'H t 2 

0 0O±±ffi4r^+*ffflH» 0 5 14, C3-C3$JBff& 
'fci&o fcKBBBL 0114, C4-C4«JW»K 

i&ofc»fffil2-C*>ao 
[0 0 5 3] 0 4 £>*VM40 1 HaVt 4 "5 K. -fe^fli* 
CR-CI4, a.=.y y■i:)Vt t -^.<ommVfceli^^^^ s f■ 
■fejHBttCRUi5V»T»±, Hr;wrtic, WW 

[0 0 5 4] r- hS&Hg&G R"CI4, 

#2 0 0O±±ffi<0±lc, *fci*Jgl 6 i-frLrr- bSJ 
^GL* J EIS:$nTV^ 0 *U. y-hE&GLWitt 

1 3 3i*SiR8<n::j&)£$*l-"^*o L*^, p4# 
#^1314, P ^14 4 1) fcSS<J&ft£ivCV»*. 
[00 5 5] 04i54 Vm 5 4 d K, 3-- y H: 

-t;wfS«CR(4, y-hEiSSi^GRCioTSi 
. *M*f*J! 1 3 > i^mc-t;w^CR5r'S.a-f'*4 : 7i; 

[0 0 5 6] p^ttflEV 1 3 14, p3a^*e»*a*?MK 

l!i:mi■-i>-i:^-^^^fiS;* ^1 -" C:t3,3 - tn^Uomm 

[0 0 5 7] EI 1 ^ ^ ^l— y b ■kfi'OiBffl'Jj 

2 0 0 (D±iffitC&S *t£^ffi) 3>^^h* 
DtcB¥»1-*p'<-^*4 0±ffiU<>, ■fl-'f Kt£tt®» 

s dj&»?> — 5effi«£».rt o^«-e* * v - ->* >f|^M R 

isv^T, 3 h *- ;w C H ft TV**,, 

[0 0 5 8] 114^4^0 5 l-^i" 4^5 ^--^ b* 
;1/C0 ^#^i6]wS5g6-ei4, r- bWEl 0**^- 

h * - ;v c h p#wwi 3i-s?«-r*^-->* 

>flH*MRO±lB*»fe P**fl« 13^^ KttfMW 
S D <0±® ^ k X.JSKM K * -CMS $ ttT c 
[0 0 5 9] d<04 : 7 IC, -b/MWfcCRfcHHi"**'* 



(8) 
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TV^ 0 fLT, 3>*y* h*-^CHtatt, -*>f 

iitv^o Kffitfcffl#SD£J:^--s;>ffi 
«MR£li, n 0:3 7**5 li^JSStifcvv, 
[0 0 6 0J <M KffiftHaSDiSi^-yvfittM 

S0AlcMLraKfta««r*fcto flitf* LftflW 
[0 0 6 1 ] L*Lfc**fe. ft*£E<l 5 1 

[0 0 6 2] ifc, £KftK^<b^fc^ao*»-fl/H 
VfflitMROiMt. nv^^h^-^CH^ittx 

5 7 i^SiR$ivrv»&ot\ p^-xf§4^ 

[0 0 6 3] ^^i:, ±SBLfcJ:? Kfift«* 
SD45jlU f '7-v V^MROV^-ftLUt, n*J.*7 

?Jf5f*i£st<b*tTv>£^ 0 -j-4:*>^ *-;ma*aa 

SOA^±t^>o L ******* 

[0 0 6 4 J ^-vVfg&MROipIti, B&5 0/i m*^ 

#KJRS£ 0 L/:^t, «3W&5 0 /i m**U*, v- 
v*>fBi*MRHU J&^-t^TO*-A/HOjg»t*^<- 

>m*MR<^wtK5ei"&oB, st i o io^jwr 



[0.0 6 5] H2K45V»t\ .3.-7 h-t;i/OfiS. 

StL&o U:^ot, v-v*>giiMROW36«5 0^m 
^-y Hr;i/<?!>WS8£43v*T\ i&ftlOO 

*MW5%-1 0%Ja±88«3 £ 

^^J:^:, gfl 0 10*3(1®**:, SUBWfcfEBfc 
5l«1-^Ef^-C(i. -7-v>^MRcotSti. B&50p 

[0 0 6 6] Sfc, y >««MR^iBJi, 0-»&5 

H £*ac- + i »k -ttifcfcfcfcoT* 

>ffi«MR#fittfc*t4v*fc 

7 h7 VS>**<7>*a*ff;iS»* 
lis ffiSgKK:#<b*i*o 

[0 0 6 7] ±i&LfcJ:<?fc, Sll 0 1 Tfi, ffi&O 
«7*— feOBfflWceiSr toT^^EyystLTV* 

mm 1 5 rtnanc. *m&»2 o o 

[0 0 6 8] wO£#>, T^y > y jc^aii. HI 45 J: 
W*ft4t4. fit, :oa«tfttLfc7/^> 

->x«a^ $*^>f - 7 h 7 > y x ^ o^a ^ i t 

h9^y^^O*a*«W«*ii*o Kit 
ffcUtt S D 45 J: CTt - v > faj&M R 45 ( t -& #® M ft fit 
tttl 0 l^>RBSOA^>iao±«c»*»«ztr"*-V 

[0 0 6 9] i/c. l.i&LtzXolZ, n +^ 7^*5 
4 f *»#*#2 0 0 0±£mfc# : Pttfc»ffl1-* - k 

eta, -»M Kit»ffi«SDJa^fflfi:u45it&T/^9 
i o i orb soA'**se>jcai*w*cefc***iSo 

[0 0 7 0] <l-3.«ac#ft>o?fc. Stl 0 1 OS 
jS*anov^T8iW1"*o HI 6 -Ell 7^i^ StSl 0 1 

i o i «r»»-r*Ki±, H6^-r*^ 



m 1 KffiiSI"* pivV 3>*SSrSi*iSlfilU ^O 
ft, *0-#±ffiOJtfc. n +>>^ 7r/f 2£.i:U r n-¥ 

A 7 77i2 t n 3 xe^y^rrtS 

[0 0 7 2] ogTtC. B7 izm-t* 1 n -#*fM 

[0 0 7 3] o^C, H8t:^t«t^:, n 

3 0±K, JBJS+^S p X» 4 KttJSL 

2^^tLTfflv>t, pffl^ttttfcSWWfc&AI- 
£ 0 -toft, sMEfM 2*Bft*Lfcftfc* T--^«r*i 
i-^i:lcJ:o'rpia^F»M6«:lttt***o n 
3 <^)±Ii:p^-^I 4 a«S«tt $ *l 

p**ftll3J:H«<»*8ft- 

4 o 

[0 0 7 4] o?K, I2 9lc^i-J:-9lc> J&JSI-^ n 
y *'^5tcWl&L7tigpgC : S:p'<-^®4<D±ir 

[0 0 7 5] &S#4 3 *R*LfcfcK, T~ 

p^— *Jf 4 <£>±MK n +-^5 y 5**Sf?Wl- 

4 o 

2 oo±£m&fc\z.mvBt (s i 02) *»jru -o 

BP-faidK. /^--v^Sivcv^o 01 
0 icgfi:^ &&#4 4 0m&OB3PSPO--gBI±. 

g#4 4S:v^^tLTiV^T % RIE (Reactive Ion 
Etching) i^t^-ii:^ , 3>*i#i#2 0Oi 
p^-^14 SrlR&Ln 3^i:*** 
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[0 0 7 7] o^fc. 011 KTjk-TXi ^> ?#7 Sr-S-tr 

tfy-~?%titz#V vU n > 2 2 £i£H-r£o -tO|£ 
*'Jy , Jn>2 2M\ * 7 

[0 0 7 8] ogHz. 0 1 2 tCTKtJ; 7 p¥*Wi 

1 3 o±i^y- hEUG l SIR 

[0 0 7 9] *Oft. Ull 3 M^1-<M SS5^4 5 
i^A? b LXm^X^ #U v'J n> 2 2 *BiRtt^Bft 

GLt^D, *7Ua»a*itfc«B*tt, y-ha@i 

0 t i^o 

[0080] o^i'. mi 4k^i-£ : 5k. 

1 O^i^r- hB»GLt*tr±«^#*aE^ 

tc, ftM 2 3 iiSt^o £0«*MI 2 3 lilfeWI 9 

[0 0 8 1] 0 1 5 

*Lfc«*0±B> p**#» 130t^f KlEtt«*0±. 
®, fij:^ p**#Jl 1 3 OHM Ktttt**^JSv^p 
^c-^S 4 rtO^|^0±®tc. hsfr-JPtfJga 

[0 0 8 2] 01 6tw^i*i:^H, 

2 OOStiSM, ^i^H9 0±ffiS:a^ i ^ « 
xtfA 1 -S i Zmm-f&ZtKXvX. vtMM 

1 \*i&i$L'rz>o *o»*. *t7?wi Hi. ^ 

0 o±ffi t-S^ $ o 

[0 0 8 3] ortc. 01 7tc*i"J:o^. 

2 0 OTS ffi, fit>*,pov^^il60SttSll^ 
«x.lf A 1 Mo N i Au^M«ft^-tt:«t^^^ 

[0 0 8 4] a±OJ:d»w. *aXS. 4 

oa a* -t ^ffitfcxe t ±# t -r 4 * ^ ^ 

^Sr. a**b*tfflv^iti:J:ot, MSI 0 1 
[0 0 8 5] <2. IlOM 2 >0 1 8 (±. *MW>«SI 

1 0 2 0±® (±, St 101k 0 2 O^F150-C 
g$tL4o tLT, 01 811, EI2^C4-C4Mi 

[0 0 8 6] 01 8K3*-r IdK, MSI 0 2-Cli, * 



-1 
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7i*p*a»*Wl 3fcfc®jS$tiTv>****, 811 o 

lPlOSBB^fi[«i--6— ffioa|7^ p*2fWI13<D + 
■|:i-CMS*itv^ 0 B18i:ii, p¥3ttWl3fc: 
ffi«"f*«7**l'*-C*S«Sr^L-Cv^it, -fe^ii 

[0 0 8 7] *M Ki£li:^«SDl3J:U f v-->*va«M 
R<0±Bfc, h^-;KH«Sn^ 1 1 6 

Ki£tkfl*SD4JJ:W->?>««M 
Rm^fntck n+-x = *y *m 5**®JffiS*lftV\i5 
(4. 3SS 1 0 1 t[^fi|-eafe^>o SF£A>f **- 

7 h7>v^**<0*»a^ifflS*U S6«<0RBS0A** 
[Rl±i-4i:v^fijjftl±, *«1 0 1 fcm*fcf»q>*t4 0 
[0 0.8 8] BUSK, S7^jO-^p*i*l 1 3 

*7 SrJgj«1-*/i» 

^otk -*M Ki£tl:««SDWjH:*ott'f Kffi 
1&«*SD »::**> «v»* 7 att^f Kifctf««SD4:«> 
fffl<0&Stf4. BHBWcei*jBx.*ii:**«:v* 0 -fft*> 
*>. KJ£»ffl*SD4:*7 a.iOBOE*i^S 
leg < 4 & i £ k i o *7a Ojftai::«»4*&* 

[0 0 8 9] £l±OJ: 5 fc, gtl 0 2m 
^->Ott«-&te*K*v»aia£4rS!i-&ii:af< % 81 
<0 R B S 0 A £ £ § h 0 

[0 0 9 0] o?K, Sll 0 2 ^»ifc&&fcov»TR l 

gg-r^o mi 9ti> 8ii o 2o»*ie*3S-rigB 

-C*^>o Ktl 0 2«r»W*KHt, *1\B6-B9 

[0 0 9 1] o?K, Ell 9*:^ti9K, **#at# 
2 0O±±HA*tBMbR (S i 0 2) **J«U :o 

BBP+*J:^U. ^-^>/?iim 0 mi 

o izm-t* i ie«:4 4 <Dm&omnu<D-mu 

[0 0 9 2] *Lt, £0«Rft4 4*v**fc LTtf 
v>T, R I EtjHx+*ii:Ki 0, #*ff*»2 0O 
±® p ^ - ^ /■ 4 4r Jta Li n 3 ^ £: iTf 

Z>m7*l&J8L'i-Z>o £fitt4 4ttH&S*L& 0 

-E-<9f£> Bl 1 —EI 1 7 fc^Lfclgtilfirf*^ *K 
iot, SSI 0 2 7&*S£j£-r& 0 

[0 0 9 3] Ktl 0 lOMJttiH 

sue *aiig, ftfeiric^ttfto^iiirittias 

v^:i:t:J:ot, 811 0 2#2&fiKjRj£S#iS 0 
[0 0 9 4] <3.SBttO^JB3>H2 014, HJfcOJgjB 



»ii o 3cd±.s*>, itioK 102 tmmz^ m 

2O 5 FffiB"CSSix* 0 -5- LT, B2 0<O$rffil4, B2 

OC 1 - C HD»Hl*c}&ofcBfW*cffia+-6o. 
[0 0 9 5] i3t:^fJ:9i:, Stl 0 3"CI4, 

2 0 0 O±3EHO + 60. n v ?m 5 izmt 
titzp^-xm 4 (OSUJffiK, p^-*/i 4 <fc ^ fciftv* 

81 1 0 10B3 KS*L*3ISfctt4MRttfc* 

[0096] 021, B2 2, £J;Una2 3 14, 811 
0 3<D-e;V|S^CRty- hE*ffittGR£«>M«>ttlfB> 
#fiO#^^^-tKfaB"C*^o CJHiOt-C, B2 1 
14," B 2 KUIt* C 3 - C 3fflWaftffib**#*#2 

0 0O±±ffi«r5ri"»fffiB. B2 2I4, C3-C3SJ»f 
jftiCj&o/cBfWB. fit, B2 3 14, C4-C4£JKff 
afcT&oJtHfffiB-caao 

[0 0 9 7] £*Hb*>B2 1-12 3K^"4:?K, 8 
110 3Ttt, n+x^ 5 KHiftfep^-^Jf 

4 0»tBffi*f*j-TNift<^ p^-*B4 0V-y*>f|# 
MRfc3ffiiS1~£fWW>'t l O, *>ft < i: t> n h*- 

D^tO, ^ft < iinv^ h*-A'CHKH*tL<& 
±ffi»#fcfc* p+«l 5**»ja$*LTv>&*^ 81 
10 1, 1 0 2 fctt#«Wi::*fcoTv*5 0 p + @ i 5 

0^*6»«JKtt* p^-xif 4£<fctf P 4^f£@ 1 3<o 

[0 0 9 8] JBUbOJ:^U, 811 0 3T-I4, p^-^ 
mi&XZF-V-J Ki£tt««SDO±ffitCi5V*T, d>ft < 

SA^jS^tLTv^o Z<D/zi&, p^-X®4i5i:^p 
1 3 »±. t *) >F*B«&ztJKoSv^ p+Jgl5 

^<-^g 4 £^ ?«f 1 15J: Vp*3WMI 

1 3 i:^^ vfW&l 10IK|03>?? h Steffi < £ 

[0 0 9 9] Z<Dtztb, p^-*a4*4VM4p¥*# 
Jf 1 3^t«ALfc*-^, J-^ *>^^ffil l^tft 
tt^<ft^> 0 *«4 f **L«< ft«*>t\ 

'✓t7TS4WOfW!<«ri. WV>#x.^i:, 81 
10 3"Ci4. p+mi 5ifi&ift>tL2>tz*btZ^ RBSO 

[0100] fti,\ YfflkWiLSv&iiT^-yy 

fl^MROV^-f^^fc, n y ^JB5i*3BJffi*ftft 
v\^r(4. 81 10 1, 10 2 fcra«-C*& 0 Z<Dtz#>, 

RB S 0A*^±-t^tv^5FiJ^(i, 8110 1, 10 
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2 tmmz&btl2> 0 

[0 10 1] o^K, gfil 0 3 0V*<o**o#S Lv> 
Sit^ffi o V* T Bffl-*- £ 0 

[0 10 2] H2 4 14, «it*ffiO-««:^'J-«aie 
H-C*4o £0«a#tt«-CHt, 41\ H6-H1 30 

1S10, y ^«5, 45^^- FEittGL* 

ffid&i*#4 7«rMt^o 2ift4 7(4, HI 1 3 (OX 

[0 10 3] mf$x&4 7(4, ¥*#*#2 0 0_t±MO 

ML, p^-^84 0v-v*>S«MRtCffla'f*fS«^ 
43 J: tf, -fe^fitHC R i:lt4 p 1 3 >f K 

k<m 7(4, fttti-&xgr»jas*L*=7v*^ b*- 

[0 10 4] ogrtc, *IK#4 7 £: Itfflv^ 

-tOfit, &ig#4 7*R5&*Lfc&fc, T--;u 

-tOtt*, *zg#g#2 0O±±H»»fc. p+ il5 
**a«?Mtc®jfiS*t*o -toft, HI 4 -HI 

[0105] H 2 5 £ J: tfH 2 6 14, SSjg^ftOSljO— 

«*^i-s»xfin-e**o z<d$l&jj&mxh, * 

1\ H6-H8 0Xfi'*Hfir^*o -toft, H2 5K;f 

p +/f 1 5 fc»JSLrt:HP«*;fir 

[0 10 6] Sffi#4 8(4, **#&*2 0OJt±MO 

*-e, ft«l-&xs-cj&S**i& n ? 9m 5 

p-^-^»4ov-i;>'«jKMRicsa'r 

isJitF, ■fe^ffl«CRlcffi-tJ&pi|£»#Jii 3 

^k*4 si*, mi&fc4 7 tmmz, »R-r*ia 

XMl&Zti2>a>9 9 h*->l/CH 
[0 10 7] o?|:, £jK#4 8 t Ltfflv^ 

t, pffl^ttw 2 oo±±mks§}r«>k& 

A+4 0 ««<M 8*R*Lfc«, T--^t 

#»#2 o o±±msb#-u, p+ii5 i f aKwtc®ja 

[0 10 8] o?|;, H2 6 K^1-Xg£H^T-r*o 

* P^-^i 4 0±K*t4«R#4 3 t»*t*o jft 
®*#4 3 0gapgfi;(4, gjg#4 SOHPafctfttL&v* 

tvizm&Zitx^&o tLT. z<D&mi£4 3 



[0 10 9] o-?v>T, «KfM 3*R*Lfc&fc, T 
--^^JfitiiiaoTnS^aft^W^o -to 
IS*, p^-*Jf 4 Oiiffit;:, n oi* ? 9M 5HfiM1R 

ft*o -f^fi HI 0-11 7 K^i-XgfcHlrf 
fciaot, Sfil 0 3tf*»<bii*o 
[0 110] 12 7(4, SS^ffiOSfeKMO— 

-r$aiixaH-c*^> 0 io»*tt«-en, sr. H6 

-H9 0Xa*|gfrr* 0 -toft, B2 7fcjjr*-J:-? 
K, n*x$ ^1 5 Ma SSfi#4 9 t»«t*o S 
1**4 9(4, iMMM£#2 0O±±ffiO^-C, p ^-* 
I4«0n+x; y 5 KHSiifcfSi*, p^-^14 

CRKlr*:*p**«i 1 3W^ Kl£tk««SD»c, 

miRmzmn-f2> 0 w^mnzt, ^*k#4 9(4, fti& 

ir&XMLXJ&j&Zti2>*>9 9 F*^CHtfi4t4 
ffl*K,.8iRttKBPLTV>J& 0 

[0111] o^tc, 2£fE#4 9 t^r*^ 4: LTffiV^ 
"C, pffl^*6**4 £ *#36#2 0O±±BS*ca«fl9^a 
A+*o toft, Sfiff4 9*lfc*Lfckfc* T--^ 

*#*#2 o<o±±i^c, p i supmmttiizw. 

SS^o -toft, HI 0-H1 7 ^LtzXmi^ 

-tzztizxox, mm. i o 3**»5>*i&o 

[0 1 1 2] H2 8(4, ttl^ffiOSfe^aiO— 
tSSIgSt*4 0 :oSilJSJ!-Cli, S-f. H6 
-H9 0XgS:Slfifi-^o -toft, H2 8(w^-fJ:9 

S^SftSOJMt^o o^tc, M#5 0iv^ 
9tLXm^X, p a^#ii» ****** 2 0O±±M 

[0 113] t-Oft, 5liK#5 0Sr^*L/cftfrZ, 7^ 

-/u**'*-iiKJ:oT^I«»tl£tk***o -tO» 
*, ***S*2 0O±±®gC^(c, p +S 1 5d ? S4R 

ffylzMfSuZtiZo 5r43, dO»ac*ftTtt, ^A^ix^ 

pS^»wili, p +m 1 5 tc45»t*pffl^#K*o* 

T, +*Kfi<ft&i^|cHttSii4 0 :ofcJ6, tx 

lzMJ&ZtiX\<*Z>n+^< v 9m$iK pfi^iftftCJ: 
oT, HHW^^SSrS:tt^^i(4iv> 0 

[0 114] -toft, HI 0-H1 7KSLfcX8t|£ 
ff-tZZ tK£^>X, S6«i 0 3 o 

[0 115] a±JC«^Lfc4a>)Oj!tit*ttOV»-ffL 
CSviT^ S110 1, 1 0 20«J6*ttkffia»-* 

K, H2 8U«^Lfc*tt'Tli % pS^*e^fSr*A"r^ 



t 
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[0 116] <4.mKW> 

(DJiUiOHJfc^JSfli, nf + ^^KOIGBTS: 

BTi:ov>tt, HJS^tt-C^^o #HlWiS-Cff) 
f GBT£$J&1-£&^jg#Jf CD 

GBT##e>tL-2)o 

[0 117] (2)J^±cOHJfeO^.-Cli, I G BTSrlFO 

05g^<7) I GBTlCiJV^T, pol-J ?Jf 1 < L 

CJMi" & £ IC J: o T , MOSFETW?.^, -5- 
Ut, ^WMO SFETlC&v»-f i i>, #HJfeW3^©.<OI 
GBTi H&K, SF£y< 4 X-7 > y'X * Oi&mtf 
mx-blX&O-Q. ^iORBS0AW±n o 
[0 118] • 

Till), -*©£fcKJ:oTBB0>»EE«:*<itJ* Ltv 

Z> a S<bK, ^2**^HKS^--J»03-N £ «'»g<O-9- 

tztbs RB SOA* f Ifi]Jii-So 

[0 119] HI 2 OS&f^OISaT-li, -*M KJ£ffcffiift£ 

B«i- * m 2 * w « - ->* > « 

«»3fl» 6 *l-*i.fc^*0* - * <t> * 1 t K 

©IS*, RB S 0A* S ? c,H|6]±1--5o 
[0 12 0] sjl3 03£93<7>gfiT-li, v- 

4 7/<7>->i fEsfc £ it ? * - ;w co&j&d* h ¥t 

[0121] %4<D%w<omm-eit. m t m$w%-&i8 



it L ?£ v > © -c , £ 3 ¥3MM 

©•<M Kffiffc&SW>7V<5 ^-^x^atCiSS^^ si* 
-9 F7 >v-**©ga££Px.&£fcjJ*, SliORBS 

o a ©iaj± tc— mub&ffi ic^#-r * o 

[0 12 2] ^5Wf&^(0^e-C»±, !£&©i$£ft?g©BE 

■7 * y < * - > ©& a-r tL k aas-f z> wfea-r 

mot*, -»m Kj£lk«*kiiiK«ia»1-*i|ttt 
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